Sudan is located in the heart of Africa and surrounded by eight countries with people of different ethnic origins. Historical records show that the population of the Sudan is a mixture of Arabic, West Asian Arabic and sub-Saharan African elements. The present survey provides data on allele lineages, and haplotype frequencies of Human Leukocyte Antigen (HLA) class I (HLA-A and HLA-B) and class II (HLA-DR and eHLA-DQ) loci in 11 Sudanese populations. The sampled individuals are all local transplant donors who provided informed consent for HLA analyses on their blood samples and were registered at National Cancer Institute, University of Gezira, Wad Medani. The HLA class I and II data reported here can be subjected for future analyses of genetic structure and health in Sudan. These include as reference datasets for identifying the association between HLA and diseases and for designing donor recruitment strategies.
In this survey, we typed HLA loci in 4701 individuals who were registered as transplant donors at the National Cancer Institute, University of Gezira, Wad Medani. These individuals were socioculturally classified into eleven Sudanese populations of distinct ethnic origins (Table 1) . Their HLA Specification table   Subject area  Immunology  More specific subject area Immunogenetics  Type of data  Tables and figure  How data was acquired Genomic DNA was extracted from blood samples using QIAGEN QIAamp DNA Mini Kit ® (Qiagen, Hilden, Germany) and HLA class I and II loci were typed using sequence specific typing primer (SSP) typing kit (R.O$S.E. GenTec Ltd., Europe GmbH, Germany and Olerup SSP, Stockholm, Sweden). Allele and haplotype frequencies were estimated using algorithm implemented in Python for Population Genomics (PyPop vs. 0. 
Value of the data
Most Sudanese populations included in this survey (except Nuba) have not been previously characterized for HLA class I and II loci [1] . HLA data have been widely used for population studies [2] and the HLA class I and II data reported here can be relevant for future analyses of population structure in Sudan Many diseases found to be associated to HLA markers and the data collected from Sudanese populations can be used as reference for future studies on diseases associated with HLA [3] . HLA antigens are essential markers for transplantation compatibility. Thus, HLA data for Sudanese populations provide unprecedented insights into allelic spectra in Sudan and can be used for designing donor recruitment strategies. Table 2 HLA-A*, HLA-B, HLA-DRB1* and HLA-DQB1* allele frequencies in eleven Sudanese populations. See Table 1 for group IDs.   T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11 A class I and II genotypes and allele lineage frequencies are reported in Table S1 and Table 2 Table 2 (continued )   T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11   DQB1* 
Experimental design, materials and methods

Sample collection and genomic DNA extraction
Blood samples were obtained with written informed consent from 4701 healthy Sudanese volunteers and this study was approved by ethics committee of University of Gezira, Wad Medani, Sudan. DNA was extracted using QIAamp DNA Mini Kit ® (Qiagen, Hilden, Germany), according to the manufacture instructions.
PCR SSP HLA typing
The isolated genomic DNA was typed using sequence specific primer (SSP) typing kits (R.O$S.E. GenTec Ltd., Europe GmbH, Germany and Olerup SSP Stockholm, Sweden). The HLA specific PCR amplicons were separated using 1% ethidium bromide stained agarose gel electrophoresis and visualized by exposure to ultraviolet light. The separated amplicons were analysed and HLA scored using the provided software.
Statistical analysis
Allele and haplotype frequencies were estimated using an expectation-maximization algorithm implemented in Python for Population Genomics (PyPop vs. 0.7.0) [5] . The PyPop software was also used to carry out Hardy-Weinberg equilibrium (HWE) and selective neutrality tests. Principal coordinate (PCA) plots were conducted for Sudanese and other populations obtained from other sources [1, 4] 
